ABSTRACT
INTRODUCTION
Ethnic residential segregation is at the top of the social and political agenda in both old and new immigration countries. While residential segregation takes a prominent position in the research agenda in the US, for European cities research on segregation is scarce. Correspondingly, the segregation literature has been dominated by studies considering the residential segregation of blacks and Hispanics in the United States (SOUTH et al., 2005; QUILLIAN, 2002; CUTLER et al., 1999; BORJAS, 1998; SOUTH & CROWDER, 1998; MASSEY et al., 1994; MASSEY & DENTON, 1993) . The small scope of research on ethnic segregation in European countries is possibly the result of the relatively low levels of ethnic segregation and the small number of mono-ethnic areas (MUSTERD, 2005) .
The high concentration of ethnic minorities in certain geographical locations is widely and implicitly believed to impede the integration of ethnic minorities in host countries. Ethnic segregation is usually associated with a simultaneous concentration of educational failure, welfare dependency, low labour force participation, poverty, crime, and hopelessness. This association has raised public concern about segregation. Consequently, there is a growing interest from policymakers and scholars as some European cities continue to segregate and ethnically related violence has started to appear in some European cities such as London, Paris, and Amsterdam. Although the level of segregation and its interaction with socioeconomic factors has been studied for some European countries (MUSTERD, 2005;  BOLT & VAN KEMPEN, 2003; ANDERSSON, 1998) , little is known about the role of the location choices of new immigrants in the emergence or continuation of segregation.
Previous studies on the location choices of immigrants have investigated either their initial settlement behaviour or their internal mobility, but seldom both together. This is probably the result of the lack of appropriate data and methodological difficulties associated with having to use cross-sectional data. These studies have mainly sought answers to the question whether immigrants' location choices are determined by economic prospects and welfare generosity (BARTEL, 1989; ZAVODNY, 1999; BEENSTOCK, 1997; ASLUND, 2005) . In that research, the spatial absorption of immigrants and the economic impact of immigration were the central themes rather than the contribution of recent immigrants to ethnic segregation. This paper studies immigrants' settlement patterns upon arrival and their subsequent mobility, with an emphasis on ethnic residential segregation in the Netherlands, utilising a unique administrative longitudinal data file housed by Statistics Netherlands. It is argued that an analysis of initial location choices is only of limited significance in identifying the contribution of new immigrants to ethnic segregation, because the spatial mobility of immigrants tends to be substantial in the first years following arrival.
New immigrants to the Netherlands are a heterogeneous group, consisting mainly of family, asylum, and labour migrants. These categories of immigrants have different spatial settlement patterns induced by the presence of co-ethnics, housing market restrictions, and socioeconomic status. The location choices of family migrants are probably related to the residential locations of their family members, while the settlement behaviour of other immigrants is likely to be more sensitive to their socioeconomic position and local economic prospects. In addition, the highly regulated Dutch housing market significantly restricts the voluntary character of location choice, given the relatively weak social economic position of immigrants. We have considered institutional restrictions and the strong heterogeneity in the immigrant population. Relying on evidence from the location choice literature, the study explores the role of co-ethnics and other ethnic minority groups in the neighbourhood as well as such economic factors as average wages and unemployment on local labour markets. This approach reveals a stratified settlement and mobility pattern across immigrant groups by country of origin and migration motives.
The study uses the neighbourhood as the spatial unit in which the concentration of nonwestern ethnic minorities is measured, since the neighbourhood is supposed to be an appropriate delineation of the spatial area in which to investigate the spatial mobility of immigrants (LOGAN et al., 2002; QUILLIAN, 2002; SOUTH et al., 2005) . Initial location choices are analysed for immigrants categorised according to country of origin and migration motive (namely labour, family, and asylum migration) by regressing the number of new immigrants arriving in neighbourhoods in the Netherlands in 1999 on the characteristics of the neighbourhoods. These characteristics include the presence of co-ethnics and other ethnic minorities. Evidence of the spatial distribution of immigrants suggests that new immigrants tend to settle primarily in certain neighbourhoods of large cities where their co-ethnics are concentrated. The subsequent mobility is examined using individual data. The propensity to move to less or more highly segregated areas is studied, using three distinct levels of segregation defined by clustering neighbourhoods into native, mixed, and segregated categories based on the levels of concentration of non-western ethnic minorities. These empirical analyses provide evidence for the determinants of mobility into and from segregated neighbourhoods across ethnic groups.
PREVIOUS RESEARCH AND HYPOTHESES
Empirical studies on the location choice behaviour of immigrants usually focus either on the location choice upon arrival (ZAVODNY, 1999) or on their migration patterns in the host country (MASSEY et al., 1994; NOGLE, 1994; BEENSTOCK, 1997; SOUTH et al., 2005) . Only a few studies combine immigrants' initial location choice and subsequent mobility in a longitudinal perspective (BARTEL, 1989; BEENSTOCK, 1997; ASLUND, 2005) . The literature suggests that the presence of other immigrants is the primary determinant of immigrants' location choices. Local labour market conditions and welfare generosity seem to play a minor part in determining these choices (BARTEL, 1989; ZAVODNY, 1999; BORJAS, 1998 BORJAS, , 1999 KAUSHAL, 2005; ASLUND, 2005) . The tenor of the location choice literature is that the propensity to migrate varies directly with education and inversely with age. Highly-educated immigrants are much more mobile and dispersed and have smaller probabilities of migration towards highly segregated areas. Furthermore, within the United States immigrants tend to migrate more frequently than natives do.
European research on the location decisions of immigrants is scarce. A recent study by ASLUND (2005) investigates the initial and subsequent location choices of refugees and OECD migrants across municipalities in a natural experimental setting in Sweden. The study underlines the main findings of studies from the United States that the presence of co-ethnics and a large overall immigrant population has a significant role in determining initial location choices and relocation decisions. The study also confirms the role of local economic prospects in attracting immigrants. A shift from locations with small populations towards locations with large populations is also observed. ASLUND also presents evidence that immigrants' location decisions are affected by labour market prospects. Immigrants tend to move from municipalities with high unemployment rates to municipalities with lower unemployment rates and higher earnings. At the same time, ASLUND also finds that there are concentrations of immigrants in municipalities with a relatively large number of welfare recipients; he puts no explanation forward for this finding. BOLT and VAN KEMPEN (2003) examined the mobility of Surinamese, Turks, and Moroccans from and into poverty neighbourhoods in the Netherlands. These authors show that these groups have a greater probability of moving into poverty neighbourhoods and a smaller probability of escaping poor neighbourhoods compared 3 with native Dutch. They suggest that a combination of a higher income and higher education increases the probability of moving out of poverty neighbourhoods. Although a poor neighbourhood may not necessarily be ethnically segregated, the opposite is often true: ethnically segregated areas are often inhabited by people in a relatively poor socioeconomic position (MUSTERD, 2005) .
The residential settlement behaviour of immigrants can be studied with the aid of assimilation theories that describe a process through which immigrants adopt the attitudes and ways of life of the dominant society and obtain a similar socioeconomic position. Spatial assimilation, which is regarded as an ethnic group's geographical proximity to the majority group, is seen as an important stage in this general process. Assimilation is thought to follow social mobility in terms of achievements in education, income, and occupational status (MASSEY & MULLAN, 1984; MASSEY & DANTON, 1985) . Residential proximity between an ethnic minority group and the majority group probably enhances a variety of cross-ethnic relationships that are relevant in the achievement of greater social mobility. Spatial assimilation theory has been widely applied to enhance our understanding of the residential patterns of immigrants in North America (SOUTH et al., 2005; FONG & WILKES, 1999) . Recent empirical evidence suggests that social mobility does not necessarily lead to spatial assimilation. This appraisal led to a modification of the classical assimilation model, often referred to as segmented assimilation. The segmented assimilation perspective suggests that various ethnic groups experience different assimilation patterns given their human and financial capital endowments and proficiency in the dominant local language (SOUTH et al., 2005) .
Spatial assimilation
Spatial assimilation theory was originally developed to interpret the settlement behaviour of voluntary labour immigrants, mostly from Europe, who arrived in the United States in the early part of nineteenth century. The relevance of this theory is unclear, however, for the behaviour of other types of immigrants: the family and asylum migrants, for example, who have comprised a significant part of the immigration flows to Europe since the 1980s. Spatial assimilation theory suggests a number of hypotheses that we have tested for new immigrants to the Netherlands. First, new immigrants are expected to settle primarily in neighbourhoods where co-ethnics are concentrated. A preference for residing in a neigbourhood inhabited by people from the same country of origin could stem from the supply of specific ethnic goods and services or from easier access to host-country-specific information through ethnic networks. Preferences might also be related to such factors as prejudice, fear of discrimination or neigbourhood problems (LOGAN et al. 2002) . The typical new immigrant is able to utilize the help of co-ethnics in obtaining access to housing and labour markets as well as to ethnically-specific goods and services.
Spatial assimilation theory also implies that similarities between the Dutch community and immigrant groups enhance the residential integration of immigrants within the host country. Human capital endowment, proficiency in the local language, and religion are important approximates for distance from the host country population. In that sense, immigrants from Surinam (a former Dutch colony) are likely to have a closer distance from the native Dutch, since they share a similar cultural and religious background and most Surinamers already speak Dutch on their arrival. The cultural distance between western immigrants or labour migrants and the Dutch can also be seen as relatively small in terms of human capital endowment, religious background, and proficiency in English, which is widely spoken in the Netherlands. At the other extreme are the immigrants from non-western countries such as Turkey, Morocco, Iraq, Somalia, and Iran. They are more likely to be asylum seekers and family migrants and may have a greater cultural distance from Dutch society, although in various degrees.
The second hypothesis concerns the relationship between settlement behaviour and cultural distance: the shorter their distance from the native Dutch, the more likely are immigrants to settle initially and move subsequently into a less segregated neighbourhood. When immigrants are categorized by migration motives, we would expect to find a strong effect from the presence of co-ethnics on the location choice of new family immigrants. The effect could be expected to be smaller for those, such as asylum migrants and students, who had no large close ethnic communities in the Netherlands. The effect was expected to be less strong for immigrants from western countries, because this group contains labour immigrants and their family members.
Since information on the level of education of immigrants is not included in our data, employment status has been used to approximate human capital endowment and the social mobility of immigrant groups. Our hypothesis was that employed immigrants move to less segregated neighbourhoods and unemployed immigrants move in the opposite direction.
Spatial assimilation theory suggests that immigrants initially settle in ethnic enclaves where the environmental quality of the neighbourhood is poor. In the Netherlands, regional differences in wages are small and the strength of the association between ethnic segregation and economic success is doubtful (MUSTERD, 2003) . This implies that the local mean wage, unemployment and house values are rather more likely to refer to a better quality of housing and neighbourhood. Immigrants with more human and financial capital, like labour migrants, are hypothesised mainly to choose neighbourhoods where income and house values are high and unemployment is low. The location choice of family migrants could also be expected to be affected by local labour market conditions, although less so than for labour migrants. Local labour market conditions are less likely to affect family migrants directly, but they may be effective through the family members who have invited them. The location decisions of asylum immigrants were not expected to be sensitive to local labour market conditions because they are primarily admitted on the base of humanitarian reasons.
Housing market restrictions
In the Dutch housing market, about half the housing stock consists of rental accommodation, most of which belongs to the social housing sector. The access to social housing is constrained by institutional regulations. Only households with an income below a certain limit are allowed to rent a home in this sector. Additionally, the probability of being eligible for a rental home is directly related to the duration of residence in the municipality. Social housing is concentrated in certain neighbourhoods of large cities and rents in this sector are below market prices. These restrictions induce rationing and lead to a long waiting time for potential renters. This system is clearly unfavourable for those seeking housing from outside the municipality and could influence new immigrants particularly adversely since migrants need to find their first home within a very limited time period with limited information about the local housing market. To capture the effects of housing market restrictions, we used two indicators: the fraction of homeowners in the neigbourhood and the share of the social sector in the municipality. The effect of the share of homeowners was expected to be positive, because it indicates the relative size of the private housing sector, which is not subject to institutional barriers. The effect of the size of the social sector was expected to be negative, because it indicates the extent of the sheltered housing market in the municipality.
The impact of all these variables may vary across immigrant groups. The initial location decisions of new immigrants may be associated with their host country contacts, which may 5 be related to their migration motives. Many immigrants enter the Netherlands on the basis of family reunification or formation, so their residential locations are in fact predetermined: they join existing households. The location choice of family immigrants will not be influenced directly by local housing market restrictions. But, in contrast, the settlement decisions of labour and asylum migrants are likely to be affected by restrictions and opportunities on the local housing market as well as economic factors. Labour migrants, who are often from western countries, may have been recruited abroad and their initial location is likely to be determined by their job. These people are likely to live close to the company for which they work. So, their location choices are likely to be associated with local economic conditions. These immigrants are relatively prosperous and many of them will be able to afford to rent in the private part of the housing market. On the other hand, asylum migrants are a priori restricted to the cheap rental housing market. They are obliged to participate in an admission procedure, which takes one to three years. Usually, while they are involved in this procedure, they are obliged to reside at an assigned location and are not registered in the population register: only a small fraction of asylum seekers (about 10 percent) is registered while still in the procedure. After receiving legal status, they register in the population register to be eligible for public services. They are then entirely free to choose their new residential location. Most immigrants from developing countries may be assumed to arrive without any financial assets. While these immigrants have to manage without family support, they are effectively excluded from owner-occupied housing and the more expensive part of the rental sector. They are forced to look for a cheap rental home in a cheap neighbourhood.
DATA AND DESCRIPTIVE STATISTICS
We used a rich register data file housed at Statistics Netherlands (the Dutch Social-Statistical Database, SSD) and including all legal residents of the Netherlands. Our sample covers all immigrants (foreign-born persons with non-Dutch parents) who arrived in 1999 and were present on the third Friday of September 1999, which is the measurement moment for these data. Subsequently, we followed these individuals for four years: from 1999 to 2003. The data contain longitudinal information about residential locations at neighbourhood level, indicators of socioeconomic and household status, housing conditions, and some neighbourhood characteristics. Although the literature emphasises the key role of education in explaining location decisions, unfortunately the impact of education on immigrants' settlement behaviour could not be explored in this study.
We used the neighbourhood as the geographical unit of analysis. This is the smallest unit defined in the data, with on average about 1900 residents in 1999, given the total population was about 15.7 million and the number of neighbourhoods suitable for analysis was 8275. This strategy provides several advantages. First, such a small size of spatial unit enabled us to account for the great variation of shares of ethnic minority populations in the neighbourhoods of larger cities. Second, neighbourhoods are in fact small spatial areas where interactions between people of different origin are likely to occur. Third, using the smallest areas provides maximum flexibility to cluster these areas on the basis of our own criteria, in our case degrees of ethnic concentration. Table 1 gives the mean values of the variables by country of birth for immigrants from six selected countries, one year after the immigrants' official settlement in the Netherlands. The data we used range from 1999 through 2003, so we selected the year 2000. We chose it, because the labour market position of immigrants is more representative one year after arrival, while their geographical distribution is close to that on arrival 1 . More than 1100 of these immigrants entered the Netherlands in 1999. They were Afghanis, Chinese, Iraqi, Surinamese, Turks, and Moroccans. In the Netherlands, Surinamese, Turks and Moroccans comprise the largest communities. New immigrants from these countries usually come to the Netherlands on the basis of family ties. Immigrants from Afghanistan and Iraq mainly enter as asylum seekers; there is no large community of Iraqis or Afghanis in the Netherlands. The Chinese take an intermediate position; new Chinese immigrants were allowed to enter for a variety of reasons in 1999. Non-western immigrants are a highly heterogeneous category, comprising immigrants entering the Netherlands for a variety of migration motives. The rest of the immigrants are clustered into two categories: other non-western and western.
Alternatively, for the analyses of initial location choices, immigrants are categorised by migration motives as assessed by the Immigration and Naturalisation Service (IND) at entry. Four main migration motives are distinguished: labour, asylum, family reunification, and family formation. Although the migration motive may include some measurement error 2 , this variable was expected to play an important part in explaining the location decision. Table 1 indicates a strong association between country of birth and migration motive. There are substantial differences in the individual and household characteristics as well as in the spatial distribution of immigrants by country of birth. Turkish, Moroccan, and Surinamese immigrants are usually family migrants. Asylum migrants come mainly from Afghanistan, Iraq, and other non-western countries. Labour migrants are predominantly from western countries. Immigrants from non-western countries tend to be younger, renters rather than homeowners, more frequently unemployed, and residing in locations where unemployment is relatively high and wages and house values are low. Immigrants from Afghanistan and Iraq, who are usually asylum migrants, are more often young males. They are often unemployed and live in a single-person household, while immigrants from Turkey, Morocco, and Surinam more frequently live in a couple household.
Immigrants predominantly settle in large cities. Table 1 shows that almost 59 percent of Surinamese and 51 percent of Moroccans were located in the four largest cities one year after arrival, with a clear preference for Amsterdam. Among the immigrants from the classic countries of origin in Dutch immigration history, the Turks are relatively more diffused. Immigrants from Iraq and Afghanistan who entered the country as asylum seekers and who do not have a large community of co-ethnics in the Netherlands are scattered over the country. This dispersion is probably the result of the proactive government refugee settlement policies applied during the period between the asylum application and admission, after which refugees are free to move. Chinese immigrants, for whom there is no single particularly dominant motive, are located mostly in Rotterdam. The settlement pattern of immigrants from other non-western and western countries appears to be similar to that of the Chinese.
It is worth noting that not all the immigrants who arrived in 1999 stayed in the Netherlands during the whole period. The last row of table 1 gives the percentages of immigrants who were no longer present in 2003. Western, other non-western, and Chinese immigrants are particularly less likely to stay: of these, 33, 21, and 16 percent respectively left the Netherlands within 4 years. Those who left are generally labour migrants, especially those in the Western category. Among the leavers, there might also be some asylum migrants who had a temporary residence permit that was annulled after the country of origin had been declared to be a safe country. 
DETERMINANTS OF INITIAL LOCATION CHOICES
Because we do not have any information about the socioeconomic background of immigrants prior to immigration, we have focused on the characteristics of neighbourhoods and used a simple linear regression model to study the determinants of the settlement behaviour of immigrants groups distinguished by country of birth and, alternatively, by migration motive. The unit of analysis is the neighbourhood, so there is no opportunity to control for the individual characteristics of the migrants. In the analysis of further moves, we were able to perform a limited number of controls: we could control for gender, age, housing tenure, household composition, and employment status. No information about level of education was available, however.
The number of immigrants settling in a neighbourhood is regressed on the demographic and socioeconomic characteristics of neighbourhoods and municipalities:
where I i is the number of immigrants in neighbourhood i who entered the Netherlands in 1999. N i is a vector of neighbourhood characteristics that include the shares of the largest ethnic minority groups (Moroccan, Turkish, Surinamese/Antilleans, other non-western and western), the fraction of owner occupied homes, the share of social housing, the size of neigbourhood population, and the logarithm of the average wages for earned income.
M i is a vector of municipality characteristics covering local labour market conditions in terms of fractions of the medium-and highly-skilled labour force, as well as the unemployment rate. Additionally, the mean value of all homes in the municipality (rented and owner-occupied) is included to control for housing market conditions and the size of the municipal population to capture large municipality effects. We have also used fixed effects for the four largest cities.
Equation 1 was estimated for the seven separate immigrant groups by country of birth. Additionally, separate models were estimated for labour and asylum migrants, and for family migrants from Turkey, Morocco, and Surinam. Because neighbourhoods are nested in municipalities, we relaxed the assumption of the independent observation of the neighbourhoods by correcting for a possible correlation of standard errors for neighbourhoods within a municipality. The estimation results are reported in Tables 2 and 3 . In addition to the coefficients, the standardised (beta) coefficients are also presented to show the relative strength of the covariates used. Immigrants' initial settlement patterns seem to be strongly associated with neighbourhood prosperity in terms of logarithmic mean value of houses, as proposed by spatial assimilation theory. There is an inverse relationship between the number of immigrants entering a neighbourhood and house values. This relationship is particularly strong for almost all immigrant groups from non-western countries. The inverse effect of neighbourhood prosperity is smallest for Surinamese and western immigrants. The results unambiguously confirm the findings from the international literature that immigrants' location choices are largely determined by the fraction of the neigbourhood population made up by ethnic minorities from the same origin. This association is the strongest for immigrants from Morocco, who have large communities of co-ethnics in the Netherlands. A one standard deviation increase in the fraction of Moroccans in the neighbourhood leads to a 0.39 standard deviation increase in the predicted number of Moroccan immigrants settling in the neigbourhood. The association between the residential location of Turkish immigrants and their co-ethnics is remarkably weaker than for Moroccan immigrants. This association is comparable with the association for western immigrants. A one standard deviation increase in the share of Turkish and western people results in a 0.24 and 0.17 standard deviation increase in the number of immigrants from the same country of origin. The location choices of immigrants from China, Iraq, and Afghanistan are associated positively with the share of nonwestern ethnic minorities, but this association is less pronounced than for the other groups mentioned. No association was found for the residential location of Surinamese immigrants and their co-ethnics. This outcome is closely related to the estimation procedure: when the independent observation of neighbourhoods is assumed, a strong association is found for the Surinamese. The association is the strongest for them of all the groups, despite the nested nature of neighbourhoods within the municipality. This association is probably related to the strong concentration of Surinamese in Rotterdam and Amsterdam.
The relative size of a particular ethnic group in a neighbourhood is associated with the destination location of groups other than immigrant co-ethnics in various ways. The number of Turkish immigrants is positively related to the concentration of Moroccans in the neigbourhood in addition to the association with the presence of co-ethnics. Moroccan immigrants settle more frequently in the neighbourhoods where Surinamese are concentrated, and notably not in the neighbourhoods where Turks are clustered. This is a remarkable outcome, because there are religious and socioeconomic similarities between Turks and Moroccans, while Surinamese differ from these groups in their religious and linguistic background as well as in their migration history (Zorlu & Hartog, 2002 The results also indicate that the initial location of immigrants from the Turkish and Moroccan groups is more often a neighbourhood where the proportion of people living in an owner-occupied home is relatively high. A greater number of Afghan immigrants is positively associated with the prosperity of the neighbourhood as measured by the average wage level for earners. This relationship seems remarkable considering their socioeconomic position but understandable because an overwhelmingly large share of them entered the Netherlands as asylum migrants who were subject to government settlement policies, rather than being able to make their own location choices. Alternative models estimated for these groups indicate that the number of Turkish and Moroccan immigrants is negatively associated with the income level in the neighbourhood when the effects for the ethnic composition of neighbourhoods are not controlled (not shown here). This result implies that there is a positive association between the settlement behaviour and the neighbourhood prosperity, even for Turkish family migrants, given the ethnic composition of the neighbourhood. As a matter of course, the effect of the neighbourhood population variable is positive and highly significant for all the groups. Another interesting finding is the strong inverse relationship between the mean value of the homes in a neighbourhood and the number of immigrants from any origin. Immigrants evidently tend to locate initially in neighbourhoods with cheap housing stock.
The lower panel of table 2 reports the effect of the variables on the municipality level. Turkish, Moroccan, and Afghan immigrants are more likely to settle in municipalities with low unemployment levels, which suggests their sensitivity to local economic conditions. The settlement behaviour of other groups seems to be insensitive to economic indicators. Furthermore, Moroccan, Chinese, and western immigrants settle more frequently in municipalities where a relatively large share of the labour force is highly skilled. Because Moroccan and Chinese immigrants are on the whole less skilled than the native Dutch, this marked association probably indicates that Moroccan and Chinese immigrants look for job opportunities complementary to the highly-skilled labour force in the local labour market. The more highly-skilled western immigrants may search for jobs requiring high skills, in competition with the highly-skilled among the native Dutch. As expected, the controls for the largest Dutch cities are often highly significant. However, the effects vary across the groups. Turkish and Moroccan immigrants and western migrants seem to be concentrated in Amsterdam, Rotterdam, and The Hague, while the Surinamese are only concentrated in Amsterdam and Rotterdam. Only western immigrants are more often found in Utrecht. The other groups are diffused over the country.
The determinants of initial locations were also investigated for separate migration motives to obtain a more detailed picture of settlement patterns. To retain large enough numbers of observed migrants to estimate the models by motive, we had to sacrifice considerable detail with regard to country of origin. Labour migration and asylum migration were analysed for all countries of origin together. Because those migrating for family reunification or family formation came mainly from Turkey, Morocco, and Surinam and there were enough family migrants from each of these countries, we could estimate separate models for family-related motives for these three countries. Table 3 reports the results. Labour migrants, frequently coming from western countries, choose those neighbourhoods with higher levels of earnings and higher concentrations of ethnic minority groups from western and other non-western countries. The settlement pattern of asylum migrants is strongly influenced by the share of other non-western immigrants but negatively influenced by the share of Surinamese. The location decision of asylum migrants is apparently not influenced by good economic prospects: asylum migrants are more frequently located in municipalities with higher unemployment rates.
Estimations for family migrants are specified for the two separate motives of family migration: family reunification and family formation. This is because these two groups are expected to differ in their age and skill distributions and in their dependence on fellow migrants. Those migrating for family reunification are generally younger and possibly more dependent on their family, while those migrating for family formation are usually young adults. Interestingly, the settlement patterns of Turkish and Moroccan family migrants show strong similarities: those who entered the Netherlands on the basis of family reunification seem to be slightly less sensitive to both the presence of co-ethnics and the economic indicators of the residential location (mean wage and unemployment rate). This outcome does not conform to the expectation that immigrants with a family reunification motive settle more frequently in neighbourhoods where their co-ethnics are concentrated. This finding might be the case for immigrants entering on the basis of family reunification to join a family that has moved to a less segregated neighbourhood after improving the household's economic position. Among Surinamese immigrants, no differences were observed across the types of family migration.
Additionally, we estimated all models including expenditures and taxes of municipalities, which were supposed to measure the economic attractiveness of the municipality. These variables did not improve the models, in contrast with what some American research suggests (BORJAS, 1999) . The much smaller differences between residential areas in the Netherlands than between those in the United States could explain the modest role of these factors here.
Robustness of Estimations
Because some neighbourhoods attract no immigrants and the number of immigrants clustered into groups is sometimes smaller than the number of neighbourhoods, we estimated regression equations for the sub-samples, covering only neighbourhoods to which immigrants from the relevant group had immigrated, to check whether a heteroscedasticity problem had occurred. This procedure generated larger coefficients for the covariates of neigbourhood ethnic composition and some other covariates with higher significance levels, as we expected. However, this approach ignores those neighbourhoods without any members of the relevant group as an option that an immigrant could choose. Consequently, this approach generates an overestimation of a neighbourhood's ethnic composition and other covariates. We therefore preferred estimations that included all neighbourhoods, but at the same time we corrected for a possible heteroscedasticity problem and presented corresponding robust standard errors.
Another important issue is that the separate estimations of equation 1 for immigrant groups implicitly assume that the error terms of the separate regressions are uncorrelated, which might not be the case. We therefore also estimated the set of multiple regression equations for the immigrant groups simultaneously, allowing for correlation among the error terms of the multiple equation system. This method generated results that were very similar to those of the separate estimations presented and discussed above. p<.05; ** p<.01; *** p<.001 Table 4 reveals a substantial geographical mobility among immigrants in the first years after their entrance in 1999 up to 2003. The share of movers, and particularly the share of movers between municipalities, is remarkably large compared with the total population of the Netherlands. About 8 percent of the total population moves annually, with two thirds remaining in the same municipality. Non-western immigrants move more frequently than western immigrants: about 20 percent versus about 15 percent annually. Chinese, Surinamese, and Iraqis changed their residential location particularly frequently. The frequency of moves generally shows a rising trend in the first two years. It is also interesting to note that Turkish, Moroccan, and Surinamese immigrants move more often within the same municipality, whereas Iraqis and Chinese tend to move between municipalities. When immigrants are distinguished by migration motive, asylum migrants are found to be the most frequent movers; they move relatively more often between municipalities. To investigate the dynamics of ethnic segregation, we constructed three types of neighbourhood: native, mixed, and segregated. A classification into separate types was necessary, because we wished to estimate the transition probabilities between separate neigbourhood types. The distinction between the types is based on the level of ethnic concentration in the neighbourhood. The fraction of ethnic minorities from non-western countries in the population of the Netherlands is about 10 percent, so this percentage was used as the demarcation line between native and mixed neighbourhoods. Segregated neighbourhoods are those in which non-western ethnic minorities make up at least 35 percent of the neigbourhood population. This definition follows the criterion of 4 standard deviations used by MUSTERD and DE VOS (2005) . Mixed neighbourhoods are those with an ethnic minority population of between 10 and 35 percent.
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SUBSEQUENT GEOGRAPHICAL MOBILITY
Descriptive results
Since we were interested in the dynamics of segregation, we tracked the relocation behaviour of individuals living in a certain type of neigbourhood to the other two neighbourhood types and the same type. Considering movers only, the probabilities of moving from one type of neighbourhood to another type are given by a 3x3-dimensional matrix (P). Each row represents the probabilities of ending up in each of the three destination-neighbourhood types when moving from an origin neighbourhood type. Thus, the rows of this matrix each add up to one. The matrix is formally given as where the subscripts attached to the probabilities (N, M, S) refer to the neighbourhood segregation types native, mixed, and segregated and the probability of being in any particular state, p ij at time t+1 depends on the state at the previous time, t, given as ( ) Table 5 shows the origin-destination matrix for mover person-year within the period 1999 to 2003 by country of birth and migration motive. The propensity to move from native and mixed neighbourhoods to segregated neighbourhoods is the highest for Surinamese and Moroccans. Immigrants from non-western countries who reside in segregated neighbourhoods are more likely to move to another dwelling within the same neighbourhood type. This pattern is particularly strong for Turkish, Moroccan, and Surinamese immigrants, for whom the probabilities of moving to a native neighbourhood are very small. When migration motives are considered, a relatively high probability of moving from native to segregated neighbourhoods is observed for asylum migrants and students. The relatively greater mobility from segregated to less segregated neighbourhoods for Iraqis than for Afghanis is striking, but remains hard to explain with the information available on the similarity of their backgrounds (HARTOG & ZORLU, 2005) . Family migrants residing in segregated neighbourhoods are less likely to move to native neighbourhoods. Native, mixed, and segregated neighbourhoods indicate the share of ethnic minorities from non-western countries in the neighbourhood as up to 10 percent, 11 to 34 percent, and more than 35 respectively. Table 6 decomposes movers into those moving within and between municipalities. The propensity to move within the same neighbourhood type is particularly strong when immigrants move within a municipality: the shares are around 60 and 70 percent for native and segregated neighbourhoods respectively. The probability of moving between native and segregated neighbourhoods is very small, although immigrants are more likely to move to more segregated areas than from segregated to native neighbourhoods. When movers between municipalities are considered, movers are more likely to move to other neighbourhood types: There is a greater mobility from less to more segregated neighbourhoods and particularly in the opposite direction: that is, from segregated neighbourhoods to mixed and native neighbourhoods. The mobility patterns of new immigrants cannot be fully described by considering movers alone. The distribution of non-movers over a neighbourhood is also an important factor. Table 7 gives the initial distribution of immigrants upon arrival and the net changes in the relative share of immigrants in the different neighbourhood types. It is evident that the relative share of immigrants living in native neighbourhoods declines for all immigrant groups, while the relative shares of mixed and segregated neighbourhood increase for almost all groups, except the Chinese and Surinamese. The decline in the share of immigrants living in native neighbourhoods is the strongest for Afghanis, followed by Iraqi and other non-western immigrants. Furthermore, the decrease in the share of Chinese living in mixed neighbourhoods is remarkable, as is the decrease in the relative share of Surinamese as a single group in segregated neighbourhoods. The Model
We assume that, in the years following arrival, an immigrant has a variety of location options available from which to choose, regarding the initial location as the starting point. Staying in the original location is also an option.
Consider the time periods elapsed since the immigrant arrived. Each period is a discrete time interval of 1 year with the measurement moment in September. The location choices of immigrants are first observed for September 1999 and subsequently for each year up to 2003. Corresponding with these time periods, the vector of location choices of an individual i is given by
where k ij is the location chosen by individual i at time j. The probability of being observed in k 1 in time period 1 is conditional on the first location, ) Pr( 0 1 k k . This implies that individuals living in a particular neighbourhood type evaluate the expected utility of their moving elsewhere on the basis of information gathered for the place. Considering the three types of neighbourhood distinguished as the possible choices, the probability that an individual is observed in k 2 in period 2 is the sum of the probabilities that the individual moves to any of the 3 alternatives in period 1 multiplied by the probability that the individual moves from this location to k 2 in period 2. Correspondingly, the probabilities in periods 3 and 4 are conditional on the preceding periods. The probability that the individual is observed in k 4 in the last period, period 4 is 
The neighbourhood types are assumed to be independent and unordered alternative locations. While this assumption may not be totally realistic for each individual migrant, it has the great advantage of enabling the probability of ending up in a certain location to be modelled using a multinomial logistic regression model. Let us define the probability of being observed in each destination neighbourhood p ijt in time t based on the neighbourhood type of origin j and characteristics of immigrants in time t-1 as follows:
where p ijt /p i0t is the odds that the individual i is observed in the jth neighbourhood category at time t relative to not moving (staying in the origin neigbourhood type 0 ) at time t. A vector of the characteristics of individuals and the locations where individuals lived at time t-1 is given by X i (t-1) and N i(t-1) . Since individuals are likely to base their decisions on the information available at time t-1, all covariates are lagged by one year, which also helps to avoid endogeneity bias.
Since we are interested in the individual determinants of moves from and to more segregated neighbourhoods, multinomial logistic regression models have been used to estimate the individual determinants of transition probabilities of moving from an origin neighbourhood to another neighbourhood. An individual i's contribution to the likelihood function in the individual's residential location j at the end of year t-1 is given by the standard form of the multinomial logit model:
The estimation strategy is as follows. First, immigrants are observed in the separate neighbourhood types of native, mixed, and segregated in period t-1. Subsequently, for each of these sub-samples, the transition probabilities relative to staying in the origin category are estimated separately by a standard multinomial logistic regression procedure. Our dependent variable has four response categories: native, mixed, segregated, and staying, which is the reference category. Although equation 3 suggests that the probability of being observed in a neighbourhood type in time t is correlated with the location in time t-1, we have ignored these correlations, because these transition probabilities are hard to construct and to estimate for more than two response categories.
We simply estimated the probabilities of being observed in each destination neighbourhood type based on the neighbourhood type of origin, using the pooled data for 1999-2003. To assess whether this simplification was justified, we also estimated the probabilities separately for each year of observation. This procedure generated very similar results. Since individuals contribute to the analysis up to four times, the standard assumption of the stochastic independence of error terms is violated. The models were therefore estimated with corrections for multiple observations for an individual to ensure that standard errors were not biased. Furthermore, we are aware that parents usually make location decisions and children have no direct influence on them. Estimations are therefore restricted to the population aged 18 years and older, because no identifier for the household is included in the data. We believe that sufficient account is taken of the absence of a household identifier by using controls for household type together with age in a flexible functional form.
Model results
The results for the three sub-samples are reported as relative risk ratios in table 8. The most important result is the clear pattern of concentration into more segregated neighbourhoods among immigrants from non-western countries, given all the individual and neighbourhood characteristics in the models. Those who settled initially in a less segregated neighbourhood tend to move towards more segregated neighbourhoods in the four consecutive years, which confirms the findings of ASLUND (2005) . This pattern is particularly strong for asylum migrants, who move the most frequently of all the immigrant groups. Asylum migrants are followed in intensity of mobility by Surinamese, Moroccan, and Turkish immigrants, who also tend to move into more segregated neighbourhoods.
Bearing in mind that asylum migrants are initially much more diffused over the country, while immigrants from Turkey, Morocco, and Surinam are initially already concentrated in more segregated neighbourhoods, it would therefore seem that asylum migrants 'catch up' with other non-western immigrants in terms of concentration. It is remarkable that the concentration of Surinamese, Moroccan, and Turkish immigrants continues in the first few years after arrival, although the tendency does not necessarily persist over a longer period. Evidence from traditional immigration countries indicates a turn after the initial tendency of moving into more segregated areas (FUNKHOUSER, 2000) .
As reported above, asylum migrants move most frequently irrespective of the neighbourhood type in which they reside and their destination neighbourhood type is more likely a more segregated neighbourhood. When the residential location of asylum migrants upon arrival is in a native neighbourhood, they are about 1.5 times more likely to move within the same neighbourhood type as are labour migrants (the reference category), and respectively 2.9 and almost 8.3 times more likely to move into a mixed or a segregated neighbourhood type. If they have already settled in a mixed neigbourhood, they are almost 1.4 times more likely to move a neighbourhood type that is not more segregated than their initial neighbourhood. However, they have a 3.2 times higher probability of moving into a segregated neigbourhood. If immigrants who entered the Netherlands on the basis of family formation or family reunification settled initially in a native or mixed neighbourhood, they have a higher probability of moving into neighbourhoods with a higher degree of ethnic segregation. Those who settled in a segregated neighbourhood are the most likely to remain in the same neighbourhood. Those forming family are in that case less likely to move to native neighbourhoods.
Surinamese, Moroccan, and Turkish immigrants living in a native neighbourhood are respectively about 1.9, 1.9, and 2.1 times more likely to move to mixed neighbourhoods, and 2.9, 3.8, and 3.3 times more likely to move to segregated neighbourhoods than are western immigrants (the reference group). If Surinamese, Moroccan, and Turkish immigrants live in a mixed neighbourhood, they are 5.8, 3.5 and 3 times more likely to move to a segregated neighbourhood than are western immigrants, while the relative probabilities of moving into a native neighbourhood for Moroccan and Turkish immigrants are about 0.5 and 0.6. When these immigrants have already settled in a segregated neighbourhood, they are more likely to stay in the segregated neighbourhood. If they move, they do so more often to another segregated neighbourhood. A similar pattern holds for immigrant groups from other non-western countries such as Iraq, Afghanistan, and China, but for them the effects are less strong.
The estimated differences in the residential mobility patterns of immigrant groups confirm some predictions of spatial assimilation theory. The probabilities of moving into a more segregated neighbourhood are relatively low for immigrants from western countries; these people are supposed to be at a shorter distance from the native Dutch. The probabilities of moving from native into more segregated neighbourhoods are also lower for Surinamese immigrants than for non-western immigrants, while the converse holds for Surinamese residing in mixed and segregated neighbourhoods. Strikingly, neither group has a smaller probability of moving into less segregated neighbourhoods, while Turkish and Moroccan immigrants have a stronger tendency to move towards more segregated neighbourhoods: the probabilities of moving into a more segregated neighbourhood are significantly greater and the probabilities of moving into a less segregated neighbourhood are smaller.
One may ask whether the ethnic composition of the initial neighbourhood where an immigrant settled upon arrival has any effect on the subsequent mobility pattern. The relative risk ratios for the variables capturing neighbourhood ethnic composition in 1999 show that the ethnic composition of the initial neighbourhood has a modest effect. A higher concentration of Surinamese in the initial neigbourhood is associated with a smaller probability of moving into a less segregated neighbourhood, while a higher concentration of other non-western immigrants is positively associated with a slightly higher probability of moving into more segregated neighbourhoods.
The estimates also account for individual and neighbourhood characteristics. First, age and gender do not seem to play a prominent part in explaining the mobility of immigrants. There is some indication that older immigrants are less likely to move. These small effects are possibly the result of less variation in the age structure of immigrants: 31.9 on average in 2000 for the population aged 18 years and older. The inhabitants of a rented dwelling are more likely to move to a more segregated neighbourhood. If renters live in a segregated neighbourhood, they are most unlikely to move. One-person households and couples without children are more likely to move, while couples with children are relatively less likely to move than households without children, which is in line with the internal migration literature. If couples with or without children move, they are more likely to choose a less segregated neighbourhood, and so are one-person households.
Immigrants in paid employment move more frequently and their destination is more likely to be a less segregated neighbourhood. Unemployed immigrants, in contrast, are likely to move into more segregated neighbourhoods. This outcome suggests that a weak labour market attachment usually accompanied by a poor socioeconomic position is associated with a higher probability of moving to a more segregated neighbourhood. Conversely, a stronger labour market attachment in terms of a job and associated with a greater accumulation of human and financial capital enables an individual to choose where to move more freely. These results clearly support the prediction of spatial assimilation theory, that social mobility can generate spatial mobility towards areas with a greater share of the dominant group.
To capture composition effects with regard to unemployment, two unemployment variables have been constructed: one for the entire labour force and one exclusively for the native Dutch labour force in the neighbourhood. Since these two variables are used in the models simultaneously, the coefficient for the first gives the effect of unemployment among the non-native labour force on the probability of moving. In fact, the effects of these two variables are significantly different for residents of the three neighbourhood types. Greater unemployment among ethnic minorities is consistently positively associated with a greater probability of moving into a more segregated neighbourhood, while the converse holds for unemployment among the native Dutch labour force. Higher mean earnings in the neighbourhood do not generate a greater probability of moving to a less segregated neighbourhood. Higher earnings is associated with a lower probability of moving. A similar effect is observed for mean value of houses in the neighbourhood. House values in the neigbourhood seem to have a small negative effect on the probability of move, particularly in less segregated areas.
A neighbourhood is small in size and can hardly be seen as an independent local labour market. Unemployment and lower earnings in a neighbourhood therefore probably indicate a concentration of poor people rather than an unfavourable local labour market. In the Dutch context, municipalities can be seen more convincingly as local labour markets. Hence, unemployment in the municipality is also included in the models. A higher unemployment rate in the municipality is associated with a higher probability of moving to a more segregated neighbourhood for those who reside in a native neighbourhood. In 20 addition to unemployment, we also controlled for the relative size of the medium-and highly-skilled labour force in the municipality, considering the share of low skilled as reference. An immigrant residing in a segregated neighbourhood associated with a higher share of the medium and highly skilled labour force carries a lower probability of moving in any direction. When the neighbourhood type is native with a higher share of medium skilled labour force, an immigrant has a lower probability of moving to more segregated neighbourhoods. Living in a municipality with a greater share of social housing seems to be associated with a greater probability of moving into a more segregated neighbourhood, but this effect is very small. Finally, it is worth noting that the shift from less segregated to segregated neighbourhoods is very strong for immigrants living in The Hague, Rotterdam, Utrecht, and Amsterdam. This finding is in fact not surprising, since there are relatively many segregated neighbourhoods in the four largest cities. 
Robustness of the results
To ensure the robustness of our results on residential relocations, we conducted some checks. First, we estimated models including unambiguously exogenous variables only, such as gender, age, ethnic origin, and migration motive. These restricted models provided more pronounced estimates for age and gender, but the general pattern of mobility towards more segregated neighbourhoods remained much the same. We also repeated all estimations for the separate populations of Turkish, Moroccan, and Surinamese immigrants. The results confirmed the mobility patterns found for these groups.
The pooled estimations impose, in effect, a uniform structure on the likelihood functions over the periods considered. This strategy may not be appropriate if in every subsequent year different factors are at work in determining location choices. Therefore, we alternatively estimated the transition probabilities for each separate year (2000) (2001) (2002) (2003) given the location at time t-1. The main results remained completely intact. An additional finding was that the probability of moving to a segregated neighbourhood among immigrant groups from non-western countries increased during the first three years from arrival, after which the probability stagnated. It is also striking that single-person households and couples without children tended to move to segregated neighbourhoods in the second year following arrival (the year 2000), regardless of the segregation level of their neighbourhood of origin. Moreover, an overwhelmingly large share of the moves among the inhabitants of the largest cities from native and segregated neighbourhoods occurred in the third and fifth years (2002 and 2003) .
Finally, we also estimated models for the first move only. These estimations provided results similar to those presented. This check ensures that the results are not biased by the presence of multiple movers (chronic movers; compare MORRISON, 1971) .
CONCLUSIONS
The rise of ethnic concentrations in large European cities and the social problems associated with these concentrations require a better understanding of the mechanisms underlying ethnic residential segregation. This study provides empirical evidence on one important channel of segregation dynamics: the contribution of new immigrants to ethnic residential segregation in the Netherlands. The implications of the findings from this study are possibly also applicable to other European countries attracting a substantial number of immigrants.
Using a unique longitudinal database, this study examined the initial location settlement patterns, and subsequent relocations of the entire immigrant population arriving in the Netherlands in 1999. The study accounted for individual demographic and socioeconomic characteristics and neighbourhood characteristics as well as typical restrictions on the Dutch housing market. The evidence suggests that there is a substantial mobility of immigrants in the first years following arrival, particularly among immigrants from nonwestern countries. Non-western immigrants not only settle initially in more ethnically segregated neighbourhoods, but also tend to migrate to segregated neighbourhoods. The propensity to remigrate towards more segregated neighbourhoods is particularly strong in the four largest cities: The Hague, Rotterdam, Utrecht, and Amsterdam. This high mobility leads to a decline in the share of immigrants residing in native neighbourhoods within the first five years after immigration. The analysis has shown that initial location choice only explains a part of immigrant concentration
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The results also demonstrated distinct settlement trajectories for asylum migrants, other non-western migrants, and western immigrants in initial and subsequent settlement patterns. The settlement and mobility patterns of asylum migrants are markedly different from those of other migrants. They are initially much more diffused over the country, probably as a result of specific government settlement policies, and their settlement pattern is not sensitive to local economic conditions. However, in the course of time, asylum migrants show the strongest tendency of all migrant groups to move to more ethnically segregated neighbourhoods. This particularly strong tendency implies that government settlement policies designed to regulate only initial settlement locations have a limited impact and can hardly realise a diffusion of immigrants over the country.
Considering other non-refugee immigrants, the initial location of immigrants is more likely to be neighbourhoods where people from the same county of origin and some other ethnic groups are concentrated. The analysis confirms the main predictions of spatial assimilation theory with respect to different settlement and mobility patterns for western and nonwestern immigrant groups on the one hand and between non-western immigrant groups on the other. Western immigrants with a shorter distance from the native Dutch in terms of human capital, relevant language(s), socioeconomic position, and religion, who mainly entered as labour or family migrants, seem less likely to move into a more segregated neighbourhood. Among the immigrant groups with a large community in the Netherlands, Surinamese immigrants differ from Turkish and Moroccan immigrants, reflecting their relatively favourable socioeconomic position, their mastery of the Dutch language, and cultural similarities with native Dutch. Their initial settlement pattern is likely to be unaffected by the ethnic composition of the neighbourhood; their spatial mobility is not in a one-way direction, whereas the subsequent mobility of Turkish and Moroccan immigrants appears to be mainly towards more segregated neighbourhoods. The probability of moving from a more to a less segregated neighbourhood is low for Turkish and Moroccan immigrants, or at least it was in the five years observed. A slightly lower tendency of moving into more segregated neighbourhoods for Turkish than for Moroccan immigrants might have stemmed from the differences in the socioeconomic positions of these two groups.
A favourable economic condition of the neighbourhood in terms of low unemployment and average high earnings is positively associated more with immigrants who entered the Netherlands as labour or family migrants. Looking at the socioeconomic position of the immigrant, having a job goes with a greater probability of moving, and these moves are more likely to be directed towards less segregated neighbourhoods. We have shown that the impact of unemployment on native Dutch and ethnic minorities in the neighbourhood is fundamentally different. While more ethnic minority unemployment is associated with a greater probability of moving into more segregated neighbourhoods, the unemployment among natives seems, on the contrary, to be associated with a greater probability of moving towards less segregated neighbourhoods. Finally, those who live in a rented home have a greater probability of moving into a more segregated neighbourhood. The housing market rigidities seem to generate no different effects across the groups of immigrants who arrived in the same year.
